The present study probes 
Introduction
The Indian stock markets exhibit greater volatility compared with many other emerging and developed markets of the world such as China, Russia, Brazil, USA etc. Volatility oscillates the volume of trade in the market which impacts stock price and ultimately the stock returns. Therefore, it becomes imperative to understand the inter-relationship between the trading volume and stock returns which may help investors to identify the future patterns of the stock market for effective decision making. Stock's price-volume relation can also be used for the formation of trading strategies for maintaining the efficiency of the stock markets. Theoretically, low volume makes the market illiquid which causes low price fluctuation whereas high volume usually implies that the market is highly liquid, resulting in high price variability that lessens the price effect of large trades. In general, with an increase in volume, broker revenue increases, and market makers have greater opportunity for profit as a result of higher turnover. Many researches have been performed worldwide on the different stock markets, especially in the USA, to investigate the relationship between stock return/price and trading volume. Karpoff (1987) summarised the importance of understanding this relationship to predict various volume-price/return relations that depend on the level of information and the extent to which market prices/volumes convey this information. Researchers in this field have scrutinized the volume-price/return relationship in a variety of contexts and by employing a range of econometric techniques. Early studies examined the correlation between volume and the price change as well as volume and the absolute value of the price change (Granger and Morgenstern (1963) , Godfrey et al., (1964) , Crouch (1970) ). More recent studies were interested in investigating the causal relationship between these two market variables (Smirlock and Starks, 1988; Chordia and Swaminathan, 2000; Chen et al., 2001) . The linear and non-linear causality between the stock prices and trading volume has also received a substantial amount of attention in the literature (Campbell et al., 1993; Martikainen et al., 1994; Hiemstra and Jones, 1994 ) but most of these researches have focused almost exclusively on the well-developed financial markets, usually the U.S. markets. Taking clue from the earlier studies, this study makes an attempt to empirically investigate the interaction between stock prices and trading volume by using a unique and more refined technique called Toda and Yamamoto procedure. This new and more precise econometric model on more recent data would be helpful in reaching on the conclusion regarding relationship between stock prices and trading volume in the Indian Stock Market. Granger and Morgenstern (1963) were the founding members of conducting empirical analysis of volume-price relationship. They revealed that there is no correlation between prices or absolute price changes and volumes using weekly or daily transaction data for the stock market price index and for individual stocks. Karpoff (1987) proposed a simple model of the price-volume relationship called "asymmetric volume-price change hypothesis", showing that the relationship is fundamentally different for positive and negative price changes. Smirlock and Starks (1988) empirically examined the lagged relationship between the absolute price changes and volume in the equity markets and investigate the implications of this relationship for the microstructure of these markets. Using Granger causality tests their results indicate that there is a significant causal relationship between absolute price changes and volume at the firm level. Furthermore, relationship is stronger in periods surrounding earning announcements. Blume et al. (1994) also studied and developed a model that links trading volume to stock price behavior. The major implication of their model is that investors who focus on past trading volume can obtain additional profits and perform better return than those who use only price measures. Hiemstra and Jones (1994) used nonlinear Granger causality test to examine the nonlinear causal relation between the percentage changes in the NYSE trading volume and stock returns and found positive nonlinear bidirectional relationship between returns and volume. Bhagat and Bhatia (1996) also employed daily and weekly data to test the causal relationship between volume and return, finding return causes volume but not vice versa. Saatcioglu and Starks (1998) used monthly data taken from the six Latin American stock markets to test the relation between price changes and volume. They found a positive pricevolume and a causal relationship from volume to stock price changes but not vice versa. Chordia and Swaminathan (2000) found that past trading volume can be used to predict the future stock price momentum. Ratner and Leal (2001) examined the Latin American and Asian financial markets and found a positive contemporaneous relation between return and volume in these countries except India. At the same time they observed that there exists a bi-directional causal relation between return and volume. In summary, the return and volume are strongly related contemporaneously but there is a little evidence that either can be used to predict the other. Similarly, Llorente et al. (2002) used the simple model to explore the dynamic relation between volume and returns. According to their model, returns generated by hedging-motivated trades reverse themselves, while returns generated by speculation-motivated trades tend to continue themselves. Their empirical results support the predictions of the model on the nature of the dynamic volume-return relation. De Medeiros and Doornik (2006) , Zolontoy and Melenberg (2007) and Sabri (2008) also investigated the empirical relationship between stock returns, return volatility and trading volume in the various stock markets and found the support for a contemporaneous as well as dynamic relationship between the stock returns and trading volume. Mahajan and Singh (2009) studied the relationship between return, volume and volatility dynamics by using Indian sensitivity index Sensex and evidenced the presence of sequential arrival of information due to the direction of causality from volatility to volume. Besides this, inclusion of trading volume in the GARCH (1, 1) model slightly brought down the volatility persistence and confirmed its prominent role in the precision and dispersion of information signals. A more recent study by Mehrabanpoor et al., EJBE 2014, 7 (14) (2011) investigated the empirical relationship between the stock indices and volume in the Tehran Stock Exchange. Using monthly indices, value and turnover for the period from 2003 to 2009, they proved that there is positive relationship between exchange turnover value and stock exchange indices in the Tehran Stock Exchange. A Similar study by Tripathy (2011) explored the relationship between trading volume and stock returns using data from the Indian Stock Market during the period from January 2005 to January 2010. By using Bivariate Regression model, VECM Model, VAR, IRF and Johansen's cointegration test, his findings support the existence of significant contemporaneous relationship between return volatility and trading volume indicating that information may flow simultaneously rather than sequentially into the market. Moreover, the study also found that the trading volume is associated with an increase in return volatility and that this relationship is asymmetrical. This implied that daily new information in the market may have a significant impact on price volatility, which indicates that the bad news generates more impact on volatility of the stock return and trading volume. Darwish (2012) studied the causal relationship between return and trading volume in the Palestine Stock Exchange. The author has used weekly trading volume and returns over the period from October 2000 to August 2010 and employed GARCH (1,1) model to test the existence of the positive contemporaneous relationship. The study found that the relationship preserves after taking heteroskedasticity into account. Moreover, the results of the Granger causality test show that there is bidirectional Granger causality between returns and trading volume regardless of the measures of trading volume used.
Literature Review

Research Methodology
Data Source and Time Period
The National Stock Exchange was incorporated in the year 1992 and is a well diversified 50 stock index answering for 22 sectors of the economy. It is used for a variety of purposes such as benchmarking fund portfolios, index based derivatives and index funds and promoted by the leading financial institutions. Due to the NSE's tremendous growth (in terms of turnover as well as number of contracts) and its 'CCR AAR' rating assigned by CRISIL 1 , present study uses the historical data of NSE. As far as financial market is concerned, investors immediately react (buying/selling) on arrival of new information and trading volume is the result of buying and selling which eventually impacts the security prices. The main objective of the present study is to identify the interaction between stock prices and trading volume and to accomplish the same, adjusted closing prices and trading volume data of 39 individual securities and S&P CNX Nifty for the period from January 1, 1998 to May 31, 2013 have been taken into account. It is pertinent to mention here that only those securities have been considered wherein trading had started on or before the year 2005 and the complete dataset have been retrieved from the renowned database CMIE PROWESS. Data collected from the above mentioned sources have been analyzed using the Toda and Yamamoto Procedure. Steps for applying the Toda and Yamamoto procedure are as follows:
The returns of the stock prices are calculated as given in equation (1) below:
In Equation (1), stands for natural logarithm of the present closing price of securities and is the natural logarithm of the previous day's closing prices. Trading volume is used to depict the amount of buying and selling that has taken place at particular price. For the present study, instead of considering raw values of trading volumes, their logarithm has been considered to enhance normality in the data by following the equation (2).
In Equation (2), ln stands for natural logarithm of the shares traded (i.e. volume) at time t.
Unit Root Test
The present study deals with the time series data that is generally found nonstationary and presence of the same makes hypothesis tests' results undependable. Existence of non stationarity or unit root in the dataset is checked by practicing ADF (Augmented Dickey Fuller) and PP (Phillips-Perron) tests. Appropriate lag length for the above mentioned two tests is determined by following the AIC and SIC criterions.
Toda and Yamamoto Procedure
This section of the study highlights the econometric technique used to study the causal relationship between the volume and closing prices. Ordinarily, a statistical approach proposed by Clive W Granger (1969) known as Granger causality is used to infer cause and effect relationship between the two (or more) time series. The test uses the following Vector Autoregression (VAR) model: -
In Equation (3), is the log normal daily closing price series and is the log normal daily traded volume. , , , are the coefficients of the respective variables and , are the error terms assumed to be uncorrelated. Causality from volume to closing prices and closing prices to volume is confirmed if the estimated coefficient on the lagged and are found statistically different from zero( . !. ∑ = ∑ ≠ 0). The Granger causality test is conventionally run by estimating the Vector Autoregressive (VAR) models but according to Granger Representation Theorem, first of all cointegration test must be run if the series are I(1) or integrated of the same order as at least unidirectional causality must exist in either way but the same test fails to play eminent role if the series are not I(1) or integrated of different orders such as one is I(N) and the other is different from I(N) say I(N+1) or I(N-1). However, Granger causality test can be conducted in an unrestricted VAR model to test the linear restrictions on the parameters of a model, usually by the help of Wald statistic (or F-statistic) but not advised by Phillips and Toda (1993) as Wald test statistics' distribution do not follow its usual asymptotic chi-square distribution and involves 'nuisance parameters' that you can't observe, and so it is totally non-standard. Besides this, Granger causality test depends critically on the number of lagged terms introduced in the model. Due to the presence of above mentioned limitations, the present study adopts a substitute model to the estimation of an unrestricted VAR, popularly known as Toda and Yamamoto (1995) procedure that guarantees the asymptotic distribution of the Wald statistic (an asymptotic $ -distribution), since the testing procedure is robust to the integration and co-integration properties of the process. Toda and Yamamoto (1995) procedure includes two steps wherein first step involves the identification of the maximum order of integration for the variables in the model. For this purpose, this study uses the Augmented Dickey fuller (ADF) and Phillips-Perron (PP) tests to identify the maximum order of integration assigned a symbol(% &'( ). % &'( is equal to N if both variables in the time series are found 2(3) or one of the variables is found 2(3) and the other one is found 2(3 − 1). Present study runs ADF and PP tests by taking the lag length suggested by AIC (Akaike Information Criterion). Second step involves the determination of the appropriate maximum lag length for the variables in the VAR, say(6) using the two usual information criterions i.e. AIC (Akaike Information Criterion) and Final Prediction Error (FPE). The motive behind choosing the appropriate lag length is to remove serial correlation. To ensure the absence of serial correlation, present study also applies Lagrange Multiplier (LM) test on the residuals for serial independence by testing (at 10 per cent level of significance) the null hypothesis of "no serial correlation" to scrutinize the authenticity of the optimal lag length chosen by using AIC and FPE criterions and increased/decreased the same; if suggested by the LM test until serial correlation issues are resolved. After the determination of preferred VAR model including optimal lag(6), number of lags chosen at the first step for each of the variable i.e. ( 
Steps involved in Toda and Yamamoto Procedure
Vector Autoregression
Previous studies have shown the application of co-integration and VECM model for the determination of relationship between underlying variables' price and trading volume series. Though, it is a sound methodology but can be applied only if both underlying variables are non-stationary and integrated of the same order, absence of which demands the application of VAR (Vector Auto-regression) model. In the present study, closing price series are 2(1) whereas trading volume series are found 2(0) and due to the difference in their integration, VAR has been applied. For the determination of the cause and effect relationship, bivariate VAR i.e. (inclusion of only two variables) has been applied.
In Equation (7) is the security' return series and is the log normal daily traded volume. C I are intercept terms; T , T , S T , > T are the coefficients of respective variables; R , R are white noise stochastic error terms and 6 explains the maximum lag length used for running the model. In the above model, causality from volume ( ) to return series ( ) can be witnessed only if some of the coefficients ( ) are found significant. Similarly, causality from return series ( ) to volume ( ) is confirmed in the presence of significant coefficients (S T ). Lag length for the execution of the model is firstly chosen by following the AIC (Akaike Information Criterion) and Final Prediction Error (FPE) criterions and is further checked by running LM (Lagrange Multiplier) test. It is worthwhile to mention here that U − U!?U is used to scrutinise the significance of independent variables' coefficients.
Results and Interpretation
Descriptive Statistics
Before moving on with the in-depth analysis, it is important to recognise the general characteristics of the data as shown in the Table 1. Results clearly depict that except Indusind Bank, mean return of all the individual securities and S&P CNX Nifty have positive return surrounded with reasonable amount of variation. Around 64 per cent of the individual securities are skewed to the right side whereas rest of the securities (i.e. 36 per cent) and an index are negatively skewed (i.e. skewed to the left) which adjudge the return series asymmetric and abnormal. Absence of normality has further been inspected by the help of p-values of Jarque-Bera test. The shape of the frequency distribution of the return series is leptokurtic in the present dataset because of the presence of kurtosis values above 3 that indicates the presence of positive correlation between return and volume series. On the other hand, trading volume has relatively higher volatility around its mean values for the complete dataset. Furthermore, 82 per cent of the individual securities and index volume series are negatively skewed and 39 per cent of the individual securities and trading volume have shown platykurtic shape (i.e. kurtosis < 3). As far as JB-test for volume series is concerned, it also confirms the presence of nonnormality in the complete dataset due to the rejection of the null hypothesis of normal distribution. 
Unit Root Test
In the initial stage of any time series analysis, the properties of the time series must be examined for the presence of stationarity. In the present paper, this task is accomplished by using two most widely used tests i.e. ADF (Augmented DickeyFuller) and PP (Phillips Perron) . There are two motives behind running the stationarity test (i) confirmation of stability in the dataset; absence of which might show spurious results and (ii) determination of the maximum order of integration (% &'( ) to be added in the Vector Autoregressive (VAR) model for Toda and Yamamoto test. Table 2 reports the results of ADF and PP tests and it is apparent that securities and index' closing prices are integrated of order one while every security' trading volume data is stationary at level. Hence for each and every company, VAR model will add only one extra lag (% &'( = 1) for the execution of causality test. 
Toda and Yamamoto Granger Causality Results
Following the methodological approach described earlier, appropriate maximum lagged length (6) for the variables in the VAR is chosen as suggested by two usual information criterions i.e. AIC and FPE. However, these criterions might show inappropriate results because it is not possible to find the best model with many datasets. To remove the possibility of any error, Lagrange multiplier (LM) test is also run for testing the hypothesis of "no residual serial correlation" and required adjustments are made in the lagged length to make the VAR model parsimonious. The results of Wald statistics along with their appropriate lag length are shown in Table 3 . Results clearly depict that 26 per cent of the individual securities' (i.e. 10 securities) and an index have bilateral causality between price and trading volume series whereas around 36 per cent of the sample securities (i.e. 14 securities) have demonstrated unilateral causality from closing prices series to volume that can be interpreted as securities' price is the major factor impacting the investors' decision to go for trading (buying/selling). On the other hand, unilateral causality from trading volume to closing price has also been registered but only in case of 3 securities (i.e. 8 per cent of the sample size). Besides this 31 per cent of the sample size (i.e. 12 securities) has shown absence of cause and effect relationship between the volume and closing prices.
Vector Autoregression (VAR) Results
The results of Vector Autoregression (VAR) for the 39 individual securities and an index are displayed in Table 4 (a-g). Significant stock returns' coefficients at first lag in the volume equation evidence the leading role of stock returns in case of around 80 per cent (i.e. 31 securities) of the individual securities which explains the prominent role of stock return over trading volume i.e. investors' buying/selling decision largely depends upon the variation in stock returns. However, 13 per cent of the individual securities (i.e. 5 securities) and an index have shown the deterministic role of trading volume that can be interpreted as investors' buying/selling decision (demand and supply interaction) determines the direction (positive/negative) of stock returns and around 7 per cent (i.e. Reliance infra, NTPC and Tata Steel) didn't find lead-lag relation because both variables are impacting each other either up to the same number of lags or not impacting each other. Besides lead/lag relationship, VAR results can also be used to depict the presence and direction of causality between returns and trading volume that exhibit bilateral causality incase of 29 individual securities' and an index whereas 8 securities (i.e. ACC, Bank of Baroda, Gujarat Ambuja, Hero Honda, Hindalco, ICICI Bank, PNB and Cipla) have shown unilateral causality from stock returns to trading volume but not the vice versa and only one security i.e. Reliance industries has shown the direction of causality from trading volume to return. On the other hand, one security i.e. NTPC has shown the absence of interaction between stock returns and trading volume. VOLUME(-1) VOLUME(-2) VOLUME(-3) VOLUME(-4) VOLUME(-5) VOLUME(-6) VOLUME(-7) VOLUME(-8) VOLUME(-9) VOLUME(-10) VOLUME(-11) VOLUME(-12) VOLUME(-13) VOLUME(-14) VOLUME(-15) VOLUME(-16) VOLUME(-17) VOLUME(-18)
F-Values
It is relevant to mention here that results shown by the VAR modeling are marginally different from the results shown by Toda and Yamamoto Granger Causality tests. The possible reason behind the dissimilar results could be the different theoretical background of the two methodologies. Although results are little different, nevertheless presence of interaction between return and trading volume and significant role of stock returns cannot be denied.
Concluding Remarks
Monitoring stock prices and trading volume simultaneously can be very prolific for the dynamics of price discovery process. Previous studies (irrespective of their sample size or economy i.e. developing/developed) have already shown how indispensable is the study of above mentioned variables to know the future movements of financial markets. Taking clue from this, present study investigates the empirical relationship between stock returns and trading volume by using daily data of 39 individual securities and S&P CNX Nifty from January 1, 1998 to May 31, 2013. All possible precautions have been considered during the analysis of data, such as (i) instead of applying ordinary Granger causality test; Toda and Yamamoto (1995) test has been used (ii) lag length chosen by AIC and FPE criterion has further been insured by running Lagrange Multiplier (LM) test (iii) Causality determined by Toda and Yamamoto test has also been confirmed by using the VAR model.
Though results shown by Toda and Yamamoto and VAR test were little dissimilar, the empirical analysis provides sufficient grounds to declare the presence of interaction (either unilateral/bilateral) between stock returns and trading volume. However, some securities have shown independent movement in the stock returns and trading volume without communicating each other. As far as lead/lag relationship is concerned, around 80 per cent (i.e. 31 securities) of the individual securities have declared stock return 'a motivating force' behind investments. However, 13 per cent of the individual securities (i.e. 5 securities) and an index have shown the deterministic role of trading volume over stock returns. The policy implications of our findings are straightforward i.e. steps must be taken to stabilize the stock prices so that investors' decisions can be made more rationalized.
